DEAD-box RNA helicase Sub2 is required for expression of lacZ fusions in Saccharomyces cerevisiae and is a dosage-dependent suppressor of RLR1 (THO2).
RLR1 (THO2) encodes a novel, phylogenetically-conserved KEKE motif protein involved in transcription and transcription-associated recombination in Saccharomyces cerevisiae. One characteristic aspect of RLR1 function is its requirement for expression of the Escherichia coli lacZ reporter gene regardless of the yeast promoter to which it is fused. rlr1-1 was originally isolated (employing lacZ as a transcriptional reporter) as a suppressor of a mutation in the gene encoding Sin4, a subunit of the Mediator subcomplex of the RNA polymerase II (PolII) transcriptional machinery. To clarify the function of Rlr1, we performed a genetic screen for dosage-dependent suppressors of the cold-sensitive phenotype of rlr1-1. From this screen we isolated SUB2, encoding a conserved DEAD-box RNA helicase family member having roles in both pre-mRNA splicing and mRNA export in yeast, flies, and humans. We demonstrate that Sub2, like Rlr1, is required for lacZ to be expressed in yeast, and that sub2 mutants manifest rlr1-like growth defects. Our results are consistent with a hypothesis where expression of lacZ fusions in yeast preferentially requires a Sub2-mediated mRNP assembly/export pathway linked to transcription via Rlr1.